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Objective: Increasing blood pressure (BP) variability is reported to be a cardiovascular risk 
factor. However, the clinical implications of postprandial hypotension, a commonly observed 
BP variability in elderly persons, are poorly understood. Here, we investigated possible 
associations between postprandial BP decline and asymptomatic cerebral damage in 
community residents.  
Methods: Study subjects consisted of 1,308 general community residents (65±9 years old). 
Postprandial BP change was calculated from systolic BP measured just before and 30 min 
after lunch. Postprandial hypotension was defined as a decline in systolic BP of more than 20 
mmHg. The presence of asymptomatic cerebrovascular damage was evaluated by brain 
magnetic resonance imaging.  
Results: Prevalence of lacunar infarction was significantly higher in subjects with 
postprandial hypotension (p=0.004). A postprandial decline in systolic BP was linearly 
increased with the number of lacunar lesions (none, n=1,200, -3.4±11.3 mmHg; 1 lesion, 
n=82, -5.2±11.8; 2 lesions, n=18, -6.9±11.5; 3 lesions, n=7, -13.4±11.3; 4 lesions, n=1, -27; 
p=0.012). Although subjects with postprandial hypotension were older (p<0.001) and had 
higher preprandial BP (p<0.001) and faster pulse wave velocity (p=0.001), multivariate 
analysis adjusted for these covariates indicated that postprandial BP decline was an 
independent determinant for the number of lacunar infarctions (p=0.004). No significant 
associations were observed with grade of periventricular hyperintensity or frequency of 
microbleeds. These relationships were also found in an analysis based on central BP, whereas 
no superiority was seen in the analysis based on central BP.  
Conclusions: Postprandial BP decline is an overlooked risk marker for asymptomatic lacunar 




Blood pressure (BP) variability is reportedly associated with cardiovascular mortality and 
morbidity, particularly in frail elderly persons. Orthostatic hypotension is a well-investigated 
phenomenon that might be associated with cardiovascular and cerebrovascular morbidity [1-
3] and mortality [4, 5]. A second BP variability that is frequently observed in elderly persons 
is a meal-related BP decline, termed postprandial hypotension (PHYPO), with a reported 
prevalence in institutionalized elderly of approximately 25%-38% [6-7]. Although few 
clinical studies of PHYPO have appeared, longitudinal studies with low-level-care residents 
clearly show the epidemiological significance of PHYPO as a risk marker of incident stroke 
and coronary events [6], as well as total mortality [6, 8]. We previously reported a cross-
sectional association between PHYPO and asymptomatic cerebrovascular damage, including 
lacunar infarction and periventricular hyperintensities (PVH), in patients hospitalized for 
essential hypertension [9]. These findings and the potential high frequency of PHYPO 
emphasize the importance of a comprehensive understanding of its clinical and 
epidemiological significance [10]. Sample size in these previous studies was small, however, 
and the subjects were frail elderly or inpatients with essential hypertension.  
Here, to better understand the clinical and epidemiological significance of 
postprandial BP decline, we investigated the association between PHYPO and asymptomatic 
cerebrovascular damage in a community-dwelling elderly cohort. Given recent clinical studies 
suggesting the superiority of central aortic systolic blood pressure (cSBP) in predicting future 
cardiovascular event risks [11], we also measured postprandial cSBP change and investigated 




SUBJECTS AND METHODS 
Study subjects 
The study subjects were 1,308 apparently healthy middle-aged to elderly persons who were 
consecutive participants in the medical check-up program at Ehime University Hospital Anti-
aging Center from February 2006 to August 2012. This medical check-up is provided to 
general residents of Ehime Prefecture, Japan, and is specifically designed to evaluate aging-
related disorders, including atherosclerosis, cardiovascular disease, physical function and mild 
cognitive impairment [12-15]. Recruitment was performed via mass communications such as 
internet homepages, periodical newspapers in the local community, and commercial 
newspapers. Among 1,678 total participants, 1,308 persons who underwent brain magnetic 
resonance imaging (MRI) (n=1,466) and postprandial BP measurements (n=1,387); 
completed all clinical measurements (n=1,380); and were free from any history of 
symptomatic coronary heart disease, including congestive heart failure (n=1,322), 
hemorrhage stroke, and embolic cerebral infarction (n=1,308) were included in this analysis. 
Brain MRI and postprandial BP measurements were performed at the request of the individual 
subject. All participants were physically independent and completed all clinical 
measurements. The present study was part of a series of studies which was approved by the 
ethics committee of Ehime University Graduate School of Medicine. 
 
BP measurements 
Brachial BP and radial arterial waveform were measured simultaneously (HEM-9000AI: 
Omron Healthcare, Kyoto, Japan) after 5 min rest in the sitting position. Briefly, brachial BP 
was measured on the right upper arm using a cuff-oscillometric device, and the radial arterial 
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waveform was simultaneously obtained from the left wrist using a multi-element tonometric 
sensor. Radial augmentation index was calculated from the waveform as the ratio of the 
height of the late systolic peak to that of the first peak [16]. Absolute pressure of the late 
systolic peak was obtained by calibrating the radial waveform with brachial systolic BP (SBP) 
and considered to be the cSBP. The validity of estimating cSBP has been demonstrated by 
invasive simultaneous measurement of ascending aorta and radial artery pressure [17-19].  
 
Evaluation of postprandial BP change  
Postprandial changes in BP were calculated from two readings in a single day, one obtained 
just before lunch and the second at 30 min after the lunch. Subjects were moved to an 
examination room afrer finishing the lunch, and postprandial BP was measured after at least 
15 min lecture on dietetics. In both measurements, a single reading was obtained. 
Postprandial BP change was calculated by subtracting preprandial SBP from postprandial 
SBP. Postprandial hypotension (PHYPO) was defined analgously to orthostatic hypotension 
as a posptprandial decrease in SBP (∆SBP) of more than 20 mmHg. Subjects were classified 
into three groups according to ∆SBP, namely PHYPO: ∆SBP≤-20 mmHg, control (-20<∆SBP
≤10 mmHg), and postprandial hypertension (PHT: ∆SBP >10 mmHg). Subjects were also 
classified according to the postprandial changes in cSBP (∆cSBP), namely PHYPO (∆cSBP≤-
25 mmHg), control (-25<∆cSBP≤5 mmHg), and PHT (∆cSBP >5 mmHg). Lunch consisted of 
a traditional Japanese meal (600 kcal) for all subjects. 
 
MRI and assessment of silent cerebral damage 
The presence of asymptomatic cerebrovascular damage, including lacunar infarctions, PVH, 
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and microbleeds was evaluated by brain MRI with a 3-tesla scanner (Signa Excite 3.0T; GE 
Healthcare., Milwaukee, WI). MRI was performed within one month before the clinical 
measurements (mean 20±6 days). The following images parallel to the orbitomeatal line were 
obtained: T1-weighted axial images (TR 2000.0 msec, TE 16.0 msec, thickness 6.0 mm, gap 
1.0 mm, matrix 288x224), T2-weighted axial images (TR 4800.0 msec, TE 92.0 msec, 
thickness 6.0 mm, gap 1.0 mm, matrix 512x256), fluid-attenuated inversion recovery 
(FLAIR) images (TR 11000.0 msec, TE 140.0 msec, thickness 6.0 mm, gap 1.0 mm, matrix 
288x224), and gradient echo (T2*-weighted) images (TR 600.0 msec, TE 7.2 msec, thickness 
6.0 mm, gap 1.0 mm, matrix 320x192).  
Lacunar infarction was defined as areas of low signal intensity (3- to 15-mm diameter) on 
T1-weighted images and of high intensity on T2-weighted and FLAIR images. Microbleeds 
were defined as small (2- to 5-mm diameter) hypointense lesions on T2*-weighted images. 
Hypointense lesions within the subarachnoid space and areas of symmetric hypointensity in 
the globus pallidus on T2*-weighted images were considered likely to represent adjacent pial 
blood vessels and calcifications, respectively, and were therefore excluded. PVH were defined 
as white matter hyperintensities depicted on T2-weighted and FLAIR images in contact with 
the ventricular wall. PVH was further classified into five grades, namely grade 0, absent or 
only a “rim”; grade 1, limited lesion-like “caps”; grade 2, irregular “halo”; grade 3, irregular 
margins and extension into the deep white matter; and grade 4, extension into the deep white 
matter and subcortical portion. Imaging analysis was performed by neurologists without 





Evaluation of arterial properties 
We measured carotid intima-media thickness (IMT) and brachial-to-ankle pulse wave velocity 
(baPWV) as indices of arteriosclerosis. To measure IMT, ultrasonography of the common 
carotid artery was performed using an SSD-3500SV or α10 ultrasonograph (Aloka Co, Ltd., 
Tokyo, Japan) with a 7.5-MHz probe. After 5 min rest in the supine position, optical 
visualization of the bilateral carotid arteries was obtained with the subject’s head tilted 
slightly upward in the mild-line position. IMT of the far wall was measured from B-mode 
images using onboard computerized software, which simultaneously measured IMT at three 
points at 1-cm intervals. Nine IMTs of the far wall were measured at 1-cm intervals proximal 
to the bulb from the anterior, lateral and posterior approaches. Mean IMT calculated from the 
nine readings was used in the analysis. No measurements were taken at the level of a discrete 
plaque. 
baPWV was measured in the supine position after at least 5 min rest. Cuffs were applied 
to both brachia and ankles, and all blood pressures (BPs) were measured simultaneously by 
the cuff-oscillometric method (BP-203RPEII (form PWV/ABI), Omron Healthcare). The 
pulse volume waveforms were also recorded simultaneously using a plethymographic sensor 
connected to the cuffs. baPWV was calculated from the time interval between the wave fronts 
of the brachial and ankle waveforms, and the path length from the brachia to ankle. A brief 
explanation of this device as well as the validity and reproducibility of its measurements have 
been provided elsewhere [21]. 
 
Statistical analysis 
Mean values of continious variables were compared with ANOVA, while frequency 
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differences were assessed using the chi-squared test. Multiple poisson regression analysis was 
used to identify factors independently associated with the number of lacunar lesion. All 
statistical analyses were conducted using commercially available statistical software (JMP ver 
9.0.2; SAS Institute Inc., Cary, NC) or R software (http://www.r-project.org/) with p-values 
less than 0.05 considered statistically significant. 
 
RESULTS 
Clinical characteristics of the study subjects are summarized in Table 1. Mean ΔSBP was -
3.7±11.4 mmHg and was strongly correlated with that of DBP (mean ΔDBP= -5.7±6.6 
mmHg; r=0.670, p<0.001). ΔSBP was also strongly correlated with ΔcSBP (Figure 1) 
(r=0.923, p<0.001), and the coefficient of the regression line was 1.0. No significant class 
effects of antihypertensive drugs were seen for ΔSBP (calcium-channel blockers, -2.4±11.7 
vs. other drugs -4.2±13.7, p=0.191; angiotensin II receptor blockers, -3.4±12.9 vs. -2.7±12.0, 
p=0.592; angiotensin-converting enzyme inhibitors, -6.7±13.6 vs. -2.9±12.4, p=0.229; 
diuretics, 2.2±11.2 vs. -3.3±12.5, p=0.053; alpha-blockers, -0.5±13.5 vs. -3.1±12.4, p=0.487; 
beta-blockers, -4.8±15.0 vs. -2.8±12.1, p=0.322).  
PHYPO subjects defined by ΔSBP had a greater number of lacunar infarctions (Table 2). 
On classification of subjects into the four subgroups of PHYPO-2 ∆SBP≤-20 mmHg, 
PHYPO-1 -20<∆SBP≤-10 mmHg, control -10<∆SBP≤10 mmHg, and PHT ∆SBP >10 mmHg, 
lacunar infarction was more frequent in the PHYPO-2 (12.7%) and PHYPO-1 (11.4%) groups 
than in the control (8.1%) and PHT (7.2%) subjects (p=0.007). We tentatively defined a cut-
off point of ΔcSBP for postprandial hypotension and hypertension as -25 and 5 mmHg 
respectively, because the intercept of the regression line between ΔSBP and ΔcSBP was -4.3 
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mmHg (Figure 1). In this analysis using ΔcSBP as an index of postprandial BP change, 
postprandial hypotension was also significantly associated with a greater number of lacunar 
infarctions (Table 2).  
Differences in clinical parameters by the number of lacunar lesions are summarized in 
Table 3. Subjects having an increased number of lacunar lesions were older, more 
hypertensive, and had stiffer arteries as assessed by baPWV and carotid IMT. Postprandial 
changes in SBP were also linearly increased with the number of lacunar lesions (Figure 2). 
Because PHYPO subjects had notable clinical features, i.e. older age (PHYPO 68.7±7.9, 
control 64.8±9.2, PHT 65.0±9.0 years, p<0.001), higher preprandial SBP (144±17, 125±18, 
123±17 mmHg, p<0.001) despite a low frequency of antihypertensive medication use (25.4, 
26.0, 36.8%, p=0.034), and faster baPWV (1668±323, 1562±324, 1628±303 cm/sec, 
p=0.001), we performed multivariate analysis to identify factors independently associated 
with the number of lacunar infarctions. Since there was a step-wise relationship between the 
number of lacunar infarctions and ΔSBP (Figure 2), we used a Poisson regression model, with 
the number of lacunar infarctions as the dependent variable. Results showed that ΔSBP was 
an independent determinant for the number of lacunar infarctions after adjustment of these 
covariates (Table 4, model 1 and 2). Although changes in postprandial SBP were not 
associated with other cerebrovascular diseases, i.e. number of microbleeds or PVH grade 
(Table 2), we further considered the interrelationship of these asymptomatic cerebrovascular 
diseases due to their strong positive association with the number of lacunar lesions (Table 3). 
Multivariate analysis showed that the association of ΔSBP and ΔcSBP with lacunar infarction 
was independent of the existence of PVH and microbleeds (Table 4, models 3 and 4). PHYPO 
was also significantly associated with the number of lacunar infarctions on analysis adjusted 
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for the factors listed in Table 4 (model 3) (p=0.047). However, no significant association was 
found in DBP (adjusted for factors in model 1 p=0.153). 
 
DISCUSSION 
In this cross-sectional study, we found that PHYPO was an independent determinant of 
asymptomatic lacunar infarction after adjustment for possible covariates. Further, postprandial 
BP decline was linearly increased with the number of lacunar infarctions. These relationships 
were also found in an analysis based on central BP, whereas no superiority was seen in the 
analysis based on central BP. To our knowledge, this is the first study to report a significant 
association of postprandial BP drop with asymptomatic lacunar infarction in a general 
population sample with adjustment for known risk factors.  
Interestingly, a longitudinal study based on 499 nursing home residents suggested that 
PHYPO was significantly associated with incident stroke during a 29-month follow-up period 
[6]. In the present study, we showed that PHYPO was an independent determinant of lacunar 
infarction, and that lacunar infarction is a potent risk factor for a symptomatic stroke [22]. 
Silent cerebral infarction might therefore be one factor underlying the suggested relationship 
between PHYPO and stroke. Although longitudinal data regarding the prognostic significance 
of PHYPO is currently available only for the frail elderly, our results provide the possibility 
that PHYPO might be predictive of future stroke not only in frail elderly persons but also in 
community-dwelling people. Clarification of this issue awaits longitudinal studies based on a 
general population sample. 
Mechanisms to explain the greater postprandial BP decline in subjects with lacunar 
infarction are unclear. We observed a strong correlation between pre-prandial BP level and the 
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degree of postprandial BP decline. Since hypertension is a potent risk factor for lacunar 
infarction [22], it has been speculated that the interrelationship might be explained by a 
shared causal factor, i.e. high BP. However, our regression analysis clearly denied a possible 
interaction of pre-prandial BP level in the relationship between PHYPO and lacunar 
infarction. A second possible factor for the interrelationship is atherosclerosis. Atherosclerosis 
increases a risk of lacunar infarction [22] and may also attenuate the baroreceptor reflex, 
derived from a stretch receptor that acts to compensate for a BP decline [23]. In the present 
study, we measured carotid IMT, a marker for atherogenic vascular change, and baPWV, 
which reflects stiffening of arterial walls. Although both arterial parameters were increased 
with the number of lacunar infarctions, results of the regression analysis indicated that the 
association between PHYPO and lacunar infarction was independent of these arterial 
parameters, as well as insulin resistance as evaluated by homeostasis model assessment index 
for insulin resistance (HOMA-IR). We previously reported that postprandial hypertension but 
not hypotension was associated with atherosclerosis [24]. Given these findings, the greater 
drop in postprandial BP in subjects with lacunar infarction might not be simply an 
epiphenomenon due to the sharing several common pathological factors.  
Conversely, a greater postprandial BP decline might be a consequence of the presence of 
lacunar infarction. Kario et al reported that elderly hypertensive subjects with lacunar 
infarction showed a greater orthostatic increase or decrease in BP [1 25]. In addition to this 
short-term BP change, circadian BP pattern, in particular the nighttime BP dipping pattern, 
has also been suggested to be associated with lacunar infarction in hospitalized patients [26, 
27] as well as in a general population sample [28]. Increases in BP variation in various 
conditions may be a manifestation may reflect the presence of subclinical cerebral damage.  
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No significant correlation was observed between postprandial BP drop and other types of 
cerebral damage, including PVH and MB. We previously reported that postprandial BP 
decline evaluated by ambulatory BP was associated with not only lacunar infarction but also 
PVH in elderly patients with essential hypertension [9]. In contrast to our previous study 
patients, however, the present subjects were community residents with a lower frequency and 
milder severity of PVH. Since hypertension is a strong risk factor for PVH, and higher pre-
prandial BP was an independent determinant of a postprandial BP decline, the relationship 
between postprandial BP decline and PVH might be accordingly heightened in patients with 
essential hypertension.  
Several limitations of our study warrant mention. First, we did not serve the same lunch 
for all subjects, although total calorie was controlled to approximately 600 kcal. 
Carbohydrate-rich meals are reported to predispose patients to more immediate decreases in 
BP than meals containing mostly protein or fat [29]. Higher sodium and lower potassium 
intake is an established risk factor for hypertension and might also influence postprandial BP 
measurement. Further, we did not restrict taking tea or coffee after the lunch because our 
research was an observational design. However, the dietary constituent of the lunch and 
caffeine intake would be independent of cerebral disease, as well as a decline in postprandial 
BP, and non-differential. Second, because our study subjects were participants of a medical 
check-up program, we did not measure postprandial BP change at different mealtimes. A 
previous study reported that postprandial BP was greater after breakfast than after lunch or 
dinner [30]. The association between lacunar infarction and postprandial BP decline might be 
better manifested by measuring BP change after breakfast. Third, we calculated postprandial 
BP change from single measurements of pre- and post-prandial BP. The potential effect of 
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“regression towards the mean” might not fully excluded. Fourth, we did not have information 
on atrial fibrillation, a strong risk factor for embolic cerebral infarction. However, because we 
focused on asymptomatic lacunar infarction and excluded persons with a history of apparent 
cerebral infarction, this limitation likely had little or no impact on the results. 
In summary, excessive postprandial BP decline was associated with asymptomatic 
lacunar infarction independently of known risk markers. In addition to well-investigated 
phenomena in BP variability such as postural change, circadian variation, and visit-to-visit 
variability, greater research effort should be focused on postprandial BP decline as a potential 
marker for cardiovascular frailty. Further longitudinal studies are needed to clarify the 
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Figure 1 Correlation between postprandial changes in SBP and cSBP 
Postprandial changes in blood pressure were calculated from two readings, one obtained just 
before lunch and the second 30 min after lunch. Absolute pressure of the late systolic peak 




Figure 2 Postprandial changes in SBP and cSBP by the number of lacunar infarctions 
Values are mean ± standard deviation. Numbers of subjects in each subgroup are represented in 




Table 1 Clinical characteristics of study subjects (n=1,308) 
Age (years) 65.2±9.1 
Sex (male/female) 514/794 
BMI (kg/m2)s 23.3±3.1 
Blood pressure Preprandial Postprandial 
 SBP (mmHg) 126±18 123±18 
 cSBP (mmHg) 119±19 111±18 
 DBP (mmHg) 72±11 67±11 
 AIx (%) 89±12 81±13 
 AIx at HR75 (%) 85±11 79±12 
 HR (betas/min.) 66±10 71±10 
Antihypertensive medication (%) 27.0 
 Beta-blockers (%) 3.2 
 Alpha-blockers (%) 0.8 
 Calcium-channel blockers (%) 17.3 
 Diuretics (%) 1.5 
 Angiotensin-converting enzyme inhibitors (%) 1.2 
 Angiotensin II receptor blockers (%) 13.0 
Arterial parameters  
 baPWV (cm/sec) 1578±323 
 Carotid IMT (mm) 0.79±0.15 
Plasma markers  
 Total cholesterol (mg/dl) 219±37 
 HDL cholesterol (mg/dl) 67±18 
 Glucose (mg/dl) 103±17 
 Insulin (μU/ml) 5.80±3.83 
 HOMA-IR 1.51±1.15 
 BNP (pg/ml) 31.3±30.1 
Silent cerebrovascular disease  
 Number of lacunar infarction (0/1/2/3/4) 1,200/82/18/7/1 
 PVH grade (0/1/2/3/4) 602/556/132/14/4 
 Number of microbleeds (0/1/2/3<) 1,234/55/11/4 
Homeostasis model assessment index for insulin resistance (HOMA-IR) was calculated as 
insulin (μU/ml) × glucose (mg/dl) /405. Intima media thickness (IMT) at the common carotid 
artery was measured by ultrasonography. Brachial-to-ankle pulse wave velocity (baPWV) was 
calculated from the time interval between the wave fronts of the brachial and ankle 
waveforms, and the path length from the brachial to ankle. BMI, body mass index; SBP, 
systolic blood pressure; cSBP, central aortic SBP; DBP, diastolic blood pressure; AIx, 





Table 2 Frequency of silent cerebrovascular diseases by postprandial BP change 
 ΔSBP  
 PHYPO Control PHT p 
Number of subjects 118 1,065 125  
Lacunar infarction (count 0/1/2/3<) (%) 88.1/6.8/1.7/3.4 91.8/6.3/1.5/0.4 94.4/5/6/0/0 0.004 
PVH (grade 0 or 1/2/3 or 4) (%) 85.6/10.2/4.2 89.0/9.9/1.1 87.2/12.0/0.8 0.076 
Microbleeds (count 0/1/2<) (%) 93.2/4.2/2.5 94.5/4.3/1.2 94.4/3.2/2.4 0.648 
 ΔcSBP  
 PHYPO Control PHT p 
Number of subjects 126 1,019 163  
Lacunar infarction (count 0/1/2/3<) (%) 87.3/6.4/3.2/3.2 92.2/6.3/1.2/0.4 91.7/6.3/1.2/0 0.004 
PVH (grade 0 or 1/2/3 or 4) (%) 84.1/11.1/4.8 89.1/9.9/1.0 88.4/10.4/1.2 0.016 
Microbleeds (count 0/1/2<) (%) 90.5/5.6/4.0 94.7/4.3/1.0 95.0/2.5/2.5 0.038 
Subjects were classified into three groups according to postprandial change in SBP (∆SBP) [postprandial hypotension (PHYPO: ∆SBP ≤-20 
mmHg), Control (-10< ∆SBP ≤10 mmHg), and postprandial hypertension (PHT: ∆SBP >10 mmHg)], or postprandial change in cSBP (∆cSBP) 
[PHYPO ∆cSBP ≤-25 mmHg, Control -25< ∆cSBP ≤5 mmHg, and PHT ∆cSBP >5 mmHg). PVH was classified into five grades, namely grade 
0, absent or only a “rim”; grade 1, limited lesion-like “caps”; grade 2, irregular “halo”; grade 3, irregular margins and extension into the deep 





Table 3 Differences in clinical parameters by the number of lacunar infarctions 
 









Age (years) 64.8±9.2 69.9±7.2 69.1±5.9 69.4±6.9 <0.001 
Sex (male%) 39.1 42.7 38.9 37.5 0.934 
BMI (kg/m2) 23.2±3.1 23.9±3.2 23.1±2.6 23.3±4.1 0.321 
Preprandial SBP (mmHg) 125±18 135±19 137±23 128±17 <0.001 
Antihypertensive medication (%) 24.7 53.7 61.1 25.0 <0.001 
baPWV (cm/sec) 1560±316 1786±342 1704±326 1797±337 <0.001 
Carotid IMT (mm) 0.78±0.15 0.84±0.14 0.81±011 0.85±0.13 0.005 
HDL cholesterol (mg/dl) 67±18 65±19 68±19 70±19 0.769 
BNP (pg/ml) 30.5±29.4 39.1±34.7 42.5±38.4 49.8±35.1 0.031# 
HOMA-IR 1.49±1.14 1.83±1.30 1.43±0.99 1.33±0.77 0.037# 
PVH (grade 0 or 1/2/3 or 4) (%) 90.8/8.3/0.9 67.1/25.6/7.3 50.0/50.0/0 62.5/25.0/12.5 <0.001 
Microbleeds (count 0/1/2<) (%) 95.8/3.3/0.8 81.7/13.4/4.9 66.7/16.8/16.8 62.5/12.5/25.0 <0.001 
Differences in numeric variables were assessed by an analysis of variance while frequency differences were evaluated by a chi-squared test. #, 





Table 4 Multiple Poisson regression analysis for the number of lacunar infarctions 
 Model 1 Model 2 Model 3 Model 4 
 coefficient p coefficient p coefficient p coefficient p 
Age (years) 0.052 <0.001 0.036 0.006 0.014 0.283 0.016 0.212 
Sex (male) -0.308 0.098 -0.321 0.084 -0.325 0.080 -0.337 0.071 
BMI (kg/m2) 0.013 0.662 0.032 0.326 0.028 0.388 0.024 0.470 
Current smoking 0.963 0.001 0.993 <0.001 1.017 <0.001 1.007 <0.001 
Diabetes 0.172 0.481 0.220 0.389 0.277 0.277 0.268 0.294 
Preprandial SBP (mmHg) 0.009 0.075 -0.001 0.895 0.002 0.761 0.004 0.471 
Postprandial changes in SBP (mmHg) -0.019 0.014 -0.026 0.001 -0.022 0.004   
Postprandial changes in cSBP (mmHg)       -0.014 0.048 
Antihypertensive medication 0.783 <0.001 0.739 <0.001 0.499 0.007 0.490 0.008 
baPWV (cm/sec)   0.001 0.001 0.001 0.007 0.001 0.014 
Carotid IMT (mm)   0.044 0.940 -0.147 0.795 -0.130 0.821 
HOMA-IR (log-transformed)   -0.131 0.443 -0.141 0.407 -0.150 0.379 
PVH (grade 2 or higher)     1.007 <0.001 1.016 <0.001 
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